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OBSERVATIONS ON CROOKE’S TUBES, 
ETC. 





BY H. WESTBURY. 


Read before the Roentgen Society of the United 
States, Grand Central Palace, Dec. 14, 1900. 


One naturally feels some little diffi- 
culty in reading a paper at the present 
time on Crooke’s Tubes, owing to the 
fact that the subject has already been 
covered very amply, and so far as our 
knowledge goes up to date, conclusively 
in the various scientific papers and 
lectures. However, as I believe that 
there are a number of observations that 
have been only moderately discussed, I 
trust that this paper will be of some 
interest. 

As is well known, Professor Roent- 
gen’s discovery of the x-rays following 
up the experiments made by Hertz, 
Lenard, Crooke and others, was cabled 
to the Swz on January 6, 1896, although 
he had first observed the phenomena on 
November 8, 1895. All the leading 
scientists in this country were at once 
interested and proceeded to verify Pro- 
fessor Roentgen’s assertions. I well 
remember the first time that Mr. W. H. 
Meadowcroft and myself produced 
x-rays. I think our feeling even then 
with the proof before our eyes was one 
of disbelief. We can all remember the 
interest taken by the public through the 
first months of 1896, together with the 
usual amusing surmises as to the possi- 
ble use of the new discovery which ap- 
peared in the press. By about April, 
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"1896, it was on a ‘meio footing, 
and gradually the various hospitals were 
adding x-ray facilities to their plant. 

A few words on the cathode or ether 
ray and x-rays themselves: 

Cathode rays are supposed to be 
produced at a pressure of about a 
millionth of an atmosphere. They are 
generated from any source of electricity 
with voltage high enough to force a 
discharge through a Crooke’s Tube. 
They proceed perpendicularly from the 
surface of the cathode in straight lines 
and fall upon the opposite wall of the 
tube producing fluorescence. If any 
object be placed between the cathode 
and the opposite wall of the tube, a 
black shadow of the object is cast upon 
the wall of the tube. The path of the 
rays is entirely independent of the posi- 
tion of the anode. They can be de- 
flected from their straight path by either 
pole of a magnet. Two parallel streams 
of cathode rays repel each other. If 
the rays fall upon a balanced object in 
the tube it will rotate. Making the 
cathode concave and so bringing the 
rays to a focus, heats the anode rapidly. 
The glass walls of the tube are opaque 
to the cathode rays. The x-rays are 
supposed to be produced at the same 
time as the cathode rays, originating 
at the end of the latter and passing out 
of the tube into the air. They produce 
fluorescence in certain chemical com- 
pounds such as T. of calcium, platino- 
cyanide of barium, etc. Wood, paper, 
cloth, metals, flesh, etc., are transparent 
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to the rays, although not to the same 
degree. They affect photographic plates, 
and thus give shadow photos of objects 
otherwise concealed. They are not be- 
lieved to be light rays as they can not 
be reflected, refracted or polarized. Two 
views are held as to the nature of the 
cathode ray; one that these rays are a 
radiation in the ether, probably trans- 
verse waves like light, hence they are 
sometimes called ether waves ; the other 
that they are streams of particles of the 
gas still left in the tube projected from 
the cathode. If, however, rays can be 
produced in a tube entirely free from 
air, it is evident that the second theory 
is incorrect. If there is left a small 
hole in‘a tube, and a thin plate of 
aluminum sealed in, the cathode rays 
pass out and can be deflected with a 
magnet. The first theory is well sup- 
ported, but does not explain why a 
magnet deflects these rays or why two 
cathode streams repel each other, as 
nothing similar is known in light radia- 
tion. 

It was early appreciated that the three 
things in which great improvements were 
necessary were the exciting apparatus, 
the fluorescing screen, and the Crooke’s 
tube. With the first I have nothing to 
do in this paper. The screen has un- 
fortunately stood practically where it 
started until now in spite of numerous 
experiments with all kinds of salts, of 
which the following have been found to 
fluoresce in varying degrees, viz : — 

Platino,. cyanide of barium, Tung- 
state of Calcium (these fluoresce better 
than any other salts at present known), 
Tungstate of strontium, subchloride of 
mercury, mercury diphenyl, cadmiumx 
iodide, sulphide calcium, potassium 
bromide, potassium iodide, tetrameta- 
phosphate of lead, mercurous chloride, 
bromide and _ sulphate lead, fluorite, 
powdered lead glass, pectolite, sodium 
cressotinate, ammonia salicylate, calci- 
um salicylate, salicylic acid. 


Neither Tungstate of Barium or lead 
fluoresce appreciably. There are a large 
number of other chemical and mineral 
salts which also fluoresce but not to so 
great a degree as those above mentioned. 
Among these may be mentioned pow- 
dered German glass, barium fluoride, 
calcium fluoride, sodium fluoride, sodi- 
um chloride, mercuric chloride, cadmi- 
um chloride, silver chloride, lead chlo- 
ride, lead iodide, sodium bromide, 
cadmium, lithia bromide, mercury, 
cadmium sulphate, uranium phosphate, 
nitrate of uranium (which fluoresces 
almost as well as tungstate of calcium), 
acetate of uranium, molybdic acid, 
silicate of potash, sodium bromide, 
wulfenite, orthoclase and alucite, her- 
dinite, apatite, calcite, and many others. 

Sulphide of zinc and sulphide of 
calcium can both be used for strength- 
ening screens in contact with x-ray 
plates. Iam afraid lists of chemicals 
are more or less tedious, but the above 
are interesting mainly from the fact that 
there is no doubt that improvements 
must be made in screens or tubes by 
the aid of such fluorescing salts, hence 
their importance. 

Tungstate of calcium at first generally 
used for this purpose has been univer- 
sally superseded by platino cyanide of 
barium, which, however, is extremely 
troublesome to handle, owing to its in- 
stable nature, the least friction or dirt 
spoiling it. In my opinion, therefore, a 
cheaper and more durable fluorescing 


substance is much to be desired. 
Harrison, N. J. 
[70 be continued.]} 





There is no way for any one to be 
technically or practically informed on 
the subject of x-rays unless he gets the 
matter from the AMERICAN X-Ray Jour- 
NAL. We glean all there is from the en- 
tire world and publish monthly new 
matter, which every physician should 
read. 
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SOME HINTS FOR X-RAY WORKERS. 


BY BENJ. F. BAILEY, M. A. 

For some time past, experimental 
work has been carried on in the labora- 
tory of electro-therapeutics at the Uni- 
versity of Michigan, for the study and 
improvement of x-ray processes. We 
have a full equipment for this kind of 
work, including induction coils, two 
high tension, high frequency sets and 
two large static machines. I have worked 
a great deal with each of these and my 
own experience has been that I can do 
the best work with the induction coil in 
connection with the Wehnelt interrupter. 
Each method has its own special advan- 
tages anddisadvantages. The Wehnelt 
interrupter is not so easy to handle as 
some other forms, but for difficult ex- 
posures my belief is that no other form 
can equal it. A considerable number of 
inquiries have convinced me that a need 
exists for some directions for practical 
work with this interrupter. I have, 
therefore, written this, hoping that it 
may help others to avoid some of the 
difficulties I have encountered. 

Until recently, the Wehnelt interrupt- 
er has not been available in a form suit- 
able for general use. The form here 
described works well, and seems to meet 
the requirements. The fundamental 
idea of the Wehnelt, and in fact, of all 
electrolytic interrupters, is to cause the 
current, somewhere in its path through 
the cell, to flow through a very narrow 
section of the liquid. There are several 
ways of doing this. One simple method 
is to interpose between the electrodes, 
an insulating barrier of glass or other 
suitable material pierced with a small 
hole. All the current is then forced to 
pass through the hole in its transit from 
one electrode to the other. The nature 
of the electrodes and of the solution, 
is of minor importance. It is evident 
that the resistance in the hole is very 
great, consequently, considerable heat 


is developed there, and being applied 
to a small body of liquid, it heats it very 
rapidly. A bubble of steam forms and 
breaks the circuit, and is in turn almost 
instantly removed by condensation and 
by rising in the liquid, allowing the ac- 
tion to be repeated. 

This is the Caldwell Interrupter and 
is really the fundamental form, the 
Wehnelt being a modification of it. The 
essential feature is the narrowing of the 
current stream, and in the Wehnelt In- 
terrupter this takes place at the anode. 
The principle is the same as before, but 
in addition to the heat effect, we have 
the electrolytic effect. This complicates 
the phenomenon somewhat, and the 
presence of the electrolytic products 
prevents the interruption taking place 
at the cathode, but allows it to occur as 
well as before at the anode. 

The practical method of accomplish- 
ing this narrowing of the current stream, 
is usually to seal a piece of platinum 
wire, about No. 18 in size, in the end of 
a glass tube, leaving about one-eighth 
of an inch projecting into the liquid. 
The tube is filled with mercury, to pro- 
vide an easy connection with the lead- 
ing in wire and to carry away the heat 
generated. The cathode may be any 
metal not attacked by the electrolyte. 
Lead is cheap and convenient and is 
generally used. A great number of elec- 
trolytes may be used. Sulphuric acid 
in water (one to four or five), is the solu- 
tion usually used. 

The interrupter so constructed, has 
grave faults, which completely prevent 
its use by the average x-ray worker. 
The greatest trouble comes from the 
platinum point cracking out of the glass 
on account of the severe heating to which 
itis subjected. The average ‘‘life” of 
this form of anode, is probably about 
ten minutes of actual use. Moreover, 
it is impossible to adjust the length of 
platinum exposed except by shortening 
it permanently. 
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A drawing of the form which I have 
finally adopted, is shown in Fig. 1, anda 
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FIG. 1. 
view of the same thing made up in a sim- 
pler form, is shown in Figs. 2 and 3. The 
anode described stands to the right in 











FIG. 2. 


Fig. 2. It consists of a piece of glass 
tubing, 8-in. by %-inch, joined to a 
1-inch piece of capillarytube. The cap- 
illary should fit as closely as possible to 





FIG. 3. 


the piece of platinum, but must be large 
enough to allow free movement through 
it. No. 18 platinum wire is large enough 
for currents up to ten amperes. This 
wire is soldered directly to the end of a 


brass rod, threaded at its upper end, 
where it passes through the brass stop- 
per. Its upper end is provided witha 
milled head for adjustment. The vital 
point of the apparatus is where the rod 
passes through the stopper. All the 
connections here must be air-tight, as 
the liquid inside the tube shows a very 
marked tendency to rise and would rise 
to a height of several meters if the tube 
were large enough. The only way | 
know of to stop this, isto make all 
connections air-tight. The liquid in- 
side does no harm, but if allowed to rise 
and flow over the top, it forms a con- 
ducting path and _ the 
ceases. 

A simpler form is made by merely 
passing the brass rod through a closely 
fitting cork. This form of interrupter 
will last until the platinum is eaten up 
and seems to be free from the faults of 
most other kinds. 

Another difficulty is due to the fact 
that the liquid in the jar heats up quite 
rapidly. If the jar is of about gallon 
size this will usually not take place rap- 
idly enough to do any harm. If, how- 
ever, the apparatus is to be used for 
long periods, it is best to make the ca- 
thode of a coil of small lead pipe, both 
ends being left outside the jar. By 
passing cold water from the top through 
the coil, the temperature is kept down. 
The slight grounding is generally harm- 
less, providing a rather long rubber hose 
is used to make the connection to the 
top. It would hardly do to use a me- 
tallic connection. 

Fig. 2 shows this arrangement ap- 
plied to the Caldwell Interrupter. This 
is composed of an inner and an outer 
glass jar, the inner one of thin glass. 
The diameter of the inner jar should be 
seven-tenths that of the outer. The 
bottom of the inner jar is pierced with 
a hole from one to three millimeters in 
diameter. A fine, tapering glass rod is 
sometimes used to adjust the size of this 


interruption 








a 








hole, but the break is not so sharp as 
with the plain hole. It is best to use a 
jar pierced with several holes, and 
means to stop up tightly all but the one 
in use. Both anode and cathode are 
preferably lead. Personally, I prefer 
the Caldwell Interrupter in direct cur- 
rents, the Wehnelt in alternating. 

To work with alternating currents, 
this is all that is required, but if work 
is to be done with direct currents, we 
require an inductive and a non-inductive 
resistance. The former consists of a 
coil of about one hundred turns of No. 
18 wire, wound on a core of iron wires 
about 8 in. by 1 inch. Taps should be 
brought out so that from ten to the full 
number of turns can be connected in the 
circuit. 

As a non-inductive resistance, I use a 
ten-gallon jar of water with two carbon 
rods dipping in on opposite sides as 
electrodes. Enough salt is thrown in 
to bring the water to the right conduc- 
tivity, and the finer adjustment is made 
by moving the carbon rods. The com- 
plete apparatus is shown in Fig. 3. The 
whole outfit should cost but very little 
to have made, or it can be readily con- 
structed by the user. 

Fig. 4 shows the connections for use, 
with the direct current. The interrupt- 
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er, the coil, the inductive and the non- 
inductive resistances, are connected in 
series with the mains through the switch 
(the order is immaterial,) and a fuse is 
inserted to avoid blowing the main fuses. 
The ordinary vibrator is screwed up 


tightly so it can not act. The voltage 
of supply may be anything from 100 to 
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250 volts. I have not tried higher volt- 
ages, but they might work well. Care 
should be taken that the wiring is heavy 
enough to carry the current used, but 
special wiring will usually not be nec- 
essary. 

The strength of current is regulated 
by the water rheostat and, to some ex- 
tent, by the amount of platinum ex- 
posed. The frequency is increased by 
decreasing the number of turns of in- 
ductive resistance and by shortening the 
platinum point. Usually the frequency 
should be as high as the interrupter will 
allow and work well. 

If the alternating current of 125 or 60 
cycles is available, it is far preferable 
to the direct current. Here, if the volt- 
age is about 110, which is practically 
always the case, it is only necessary to 
connect the interrupter and coil directly 
in series across the line. This is exactly 
the same as for the direct current, except 
that the inductive resistance and the 
liquid resistance are left out entirely. 
The amount of current is regulated by 
the projection of the platinum point. 
The frequency is now fixed by the fre- 
quency of the alternating current and 
can not be changed. A number of 
curves of the current waves which I 
have taken, show that one interruption 
takes place in each positive wave, i. e., 
in each wave of current from the pla- 
tinum point to the lead plate. No in- 
terruption, or only a partial one, takes 
place during the negative wave. 

This makes an exceedingly convenient 
arrangement. Only one adjustment is 
necessary, that of the projecting pla- 
tinum point. As was said before, the 
number of interruptions per second, can 
not be changed. This may be thought 
by some to be a disadvantage, but in 
practice I do not find it so. I may be 
mistaken, but I am strongly of the opin- 
ion that the frequency of the discharge 
has nothing whatever directly to do with 
the radiation of the tube, any more than 
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it has in an incandescent lamp. In 
both cases it is the total: current pass- 
ing that produces the radiation. In an 
ideal interrupter we would be able to 
make the number of breaks per second 
anything we choose, without changing 
the rate at which any one interruption 
takes place. That is, we ought to be 
able to get one break or one thousand per 
second, and have the actual breaking of 
the current take place in the one in 
precisely the same time as each of the 
one thousand occupied. This would be 
desirable, but it has never been reached 
or even approximated in practice. In 
the ordinary induction coil vibrator, if 
we decrease the rate of vibration, the 
separation of the platinum points takes 
place more slowly, and the E. M. F. 
generated in the secondary, is conse- 
quently less. The same thing holds in 
the rotary break or any of the mercury 
interrupters. The practical result is that 
we can not reduce the number of inter- 
ruptions per second to a low number. 
The only place where this would be of 
any great advantage would be when we 
wanted a strong radiation, but could not 
run constantly on account of heating of 
the tube. Then it might be better to 
have a few strong flashes per second. 
But this necessity can be avoided by 
using the tube adapted to heavy cur- 
rents. 

One advantage of using the alternat- 
ing current, is that the interrupter 
‘‘works” better with the direct current; 
if the interruptions are very fast, the 
action is likely tostop. The interrupter 
gives off a curious sucking sound and 
the point turns red. On opening the 
switch and again closing it, the inter- 
ruptions will again begin to take place. 
Now, with the alternating current the 
current is stopped and started 125 times 
‘per second. Consequently, if one inter- 
ruption is missed, the next will probably 
take place all right. Hence, the inter- 
rupter being once started, the action 






will continue indefinitely. 

With the alternating current the dis- 
charge through the tube or over a wide 
air gap, is unidirectional. This is due 
to the fact that the interruption takes 
place only in the positive wave. The 
E. M. F. due to the regular alternation, 
is not sufficient to bridge the gap or 
pass through the tube. Consequently, 
with this arrangement we use a single 
focus tube, although operating the coil 
with the alternating current. 

If the Caldwell Interrupter be used, 
since it is symmetrical in arrangement, 
interruptions take place in both direc- 
tions. Consequently, the secondary dis- 
charge is alternating and we must use a 
double focus tube. This requires, how- 
ever, a rather high voltage, and I have 
not succeeded in making it work well on 
110 volts. 

TUBES. 

The tubes used in this work must 
have rather a high vacuum for two reas- 
ons. In the first place, if of too low re- 
sistance, the inverse E. M. F. is suff- 
cient to send some current through the 
tube and the definition is impaired. 
Moreover, if of low vacuum, too much 
current passes through, and the anode 
will become red-hot in a few seconds. 
It must be remembered that we now 
have 125 discharges per second, when 
with the ordinary vibrator, screwed up 
tight for great spark length, we get only 
five toten. The heating effect is there- 
fore, ten to twenty times as great. An 
old tube, whose vacuum has become so 
great that it is useless for ordinary work, 


is excellent here. 
Ann Arbor, Mich. 
[Zo be continued. | 





The greatest evidence of a doctor’s 
fitness to do x-ray work is shown by his 
reading the AMERICAN X-Ray JouRNAL, 
and conversely if he does not read it he 
is trying to dothe impossible, for he can 
not have the facts for best work. 












Ryd [4e/ 


THE AMERICAN X-RAY JOURNAL. 883 








yale 














a: 





























THE PATRON SAINT OF THE STATIC MACHINE. 


The inventor of the Mica Plate Static Machine, Rome V. Wagner, M. D., is 
well known in all branches of electrical work pertaining to Physicians and Sur- 
geons, but the rapid rise in popular favor of his Static Machine ranks him as the 
Patron Saint of Statics. Have you seen his X-Ray talk, gotten out by R. V. 
Wagner & Co., Chicago? 








RENAL CALCULUS. 





BY J. N. SCOTT, M. D. 


Lecturer On Electro-Therapeutics University 


Medical College. 


Fig. 1 showsa calculus in the right 
kidney, 3% in. in diameter. The radio- 
graph is of a female child 3% years old. 
Details of making the radiograph: 

Apparatus used consisted of three 12 
inch spark induction coils connected in 
series, and capable of giving a 30 inch 
spark of large volume. The secondarys 
are wound with No. 32 wire. Current 
used. The apparatus was attached tothe 
110 volt direct current, with an adjustable 
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of the adjustable shunt spark gap. Po- 
sition of patient—the patient was placed 
on her back, with tube over the median 
line at alevel of the illiaccrests. Time 
of exposure, 7 minutes. Tube distance 
from plate, 20 inches. Thickness of 
body on a line with calculus, 5% 
inches. An anesthetic was used during 
exposure because child would not re- 
main quiet. Plate used, double-coated 
x-ray Developer, metol hydrochonon. 
The child had symptoms of calculus but 
it was uncertain whether it was in the 
kidney or bladder. 

Fig. 2, Radiograph of a man 36 years 
old, showing calculus, in right kidney. 











FIG. 1. 
Apparatus, tube, current, etc., used, 


German silver rheostat in series. The 
current through the primary was flowing 
at the rate of about 18 ampheres, but 
was varied according to the amount of 
secondary current the tube would take. 
Tube used, was the General Electric Co. 
funnel focus with vacuum regulator. 
Vacuum—the tube would back up a 
parallel spark 2 inches long. Spark 
gaps—the series spark gap was 1% 
inches long. A shunt adjustable gap was 
used as a fine regulator of the current 
in the tube, more current was used than 
the tube would take continuously without 
melting the anode, and as soon as the 
anode would become too hot, the current 
was cutoff fora few seconds by means 





same as in description of preceding 
radiograph. ‘The patient was placed on 
his back. Position of tube was directly 


over the right kidney. Time of ex- 
posure was 11 minutes. Tube distance 
from plate 26 inches. Thickness of 
body on a line through kidney 12% 
inches. Plate used, double-coated x-ray. 
Developer, metol hydroconon. 

From reports of cases the general 
methods used of locating a calculus is 
to use a tube of as great penetrating 
power as possible, make the exposure 
short, varying from a minute to three or 
four and obtain really an under exposed 
plate. The claim is made that if you 





















expose longer you will penetrate the 
calculus to such an extent that its outline 
will not appear on thenegative. I have 
tried all lengths of exposures from a few 
seconds up to 20 minutes and my most 
uniform resultshave been obtained by 
the following method: I use a tube 
which will give off the largest volume of 
ray possible with only enough penetra- 
tion to obtain a normally exposed plate 
for the given thickness in from roto 13 
minutes in an adult according to the 
thickness of the patient. In developing 
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tube as possible without melting a hole 
in the anode or lowering the vacuum. 
When we use the large volume of 
ray which will just penetrate the soft tis- 
sues and effect the plate in a reasonable 
length of time, we have a ray which will 
penetrate a substance a little more 
dense than the surrounding tissue to the 
same extent, and I think will give more 
contrast than a more penetrating ray. 
I think that a ray with high penetration 
and small volume will give less gradua- 
tion between parts of nearly the same 








FIG. ¢ 


the plate I develop to obtain as much 
detail as possible. In order to obtain the 
large volume of ray I use a tube capable 
of taking a large quantity of current. 
To do this the anode must be made of 
thick hard platinum or irido-platinum, 
preferably backed with aluminum or 
the funnel shaped platinum anode, which 
instead of scattering the rays in all di- 
rections in front of the anode, as is the 
case when the flat one is used, concen- 
trates them into a small area, and having 
a large surface it radiates the heat rapid- 
ly. I pass as much current through the 


density than one of large volume and 
low penetration. This can be illustrated 
by taking a number of pieces of paste- 
board placed ona large piece, making 
1-2-3-4-5 and 6 layers,making two radio- 
graphs of them; for one exposure use a 
high vacuum tube and the other a low 
vacuum. Use the same quantity of 
energy in both trials. The one taken 
with the low vacuum will have the finest 


gradation of shadows. Ialso find the 
above described method the most satis- 
factory for bringing out consolidated 


lung tissue in a radiograph. 
Kansas City, Mo. 
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EFFICIENT AND NEGLIGENT PRACTICE. 





This little history well represents the 
condition of our profession and the laity. 

The skiagraph marked No. 1, repre- 
sents the condition of a fractured thigh 
taken a. few hours after injury. The 
Southern Railroad'seems to be to blame 
for the accident, for they settled a claim 
for damage. The surgeon of the road, 





7 


FIG. 1. 


Dr. Geo. Bazemore, acted with prompt- 
ness and foresight characteristic of a 
true surgeon in obtaining the best skia- 
grapher in the State to picture the acci- 
dent as it actually existed in the person 
he was called to treat. He did not call 
for kodak pictures of the box cars and 
extraneous things in proximity, about 
the only thing that interested the people 
—the officials of the road and -the court, 
heretofore. The doctor was interested 
in the case and desired to know its con- 


dition before the responsibility was as- 
sumed. He properly used a temporary 
dressing and sent the patient to his 
home and in due time made preparation 
for a permanent dressing. The latter 
he was prohibited from doing, however, 
because the railroad company refused to 
assume responsibility and the father of 
the patient chose his family doctor. 
Doctor No. 2 asked to see the skiagraph 








FIG. 2. 


that had been taken, but without author- 
ity of the other physician and was there- 
fore properly denied. Nine months 
after the accident the thigh has the ap- 
pearance as seen in Plate No. 2. The 
doctor used good judgment-in trying to 
get a view that had been taken and it is 
quite possible that the patient could not 
bear the expense of an x-ray examina- 
tion. This should have been a simple 
case and without the x-rays methods are 
known that are positive, equally with 




















But as 


the light to guide the surgeon. 
we have before pointed out: all injuries 
should be skiagraphed as soon as possi- 
ble, once or twice during the process of 
repair and when the case is dismissed. 
This is a record and justly defends the 
doctor, the patient and others interested. 
The very moderate prices made by Pro- 
fessor Horner for such work would not 
much encumber a doctorthough his case 
was poor. It is these cases that often 
worry us so much. 

In connection with this case it is 
proper to say that the officials of the 
Southern Railroad have shown a kindly 
disposition towards the use of the x-rays 
with the injured of the road. The em- 
ployment of Professor Horner to do the 
work for them assures proof of the 
picture in case of litigation. He thor- 
oughly understands the use of the Fluo- 
rometer and can with this instrument 
for correcting distortions, go into court 
with positive evidence, and no court can 
throw him down, for he is armed with 
the evidence of truth, and the simplest 
language conveys the facts understand- 
ingly. Physicians and _ corporations 
should everywhere recognize these truths 
and accomplishments. 





DETERMINING DEATH BY X-RAYS. 





‘* Prof. Ottolenghi, of the University 
of Sienna, has discovered that while it is 
easy to apply the rays to the lungs of 
persons who is alive or in trance, it is 
extremely difficult, indeed practically 
impossible; to apply them to the lungs 
of a person actually dead. The reason 
was that some intervening obstacle pre- 
vented the rays from penetrating into 
the body. Over and over he made a 
test of this kind and in each case. the 
result was the same. He suggests that 
as this test can easily be made by any 
physician, it should in future be -em- 
ployed in all cases where doubt exists 
of death.”’ 
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ROENTGEN SOCIETY OF THE UNITED 
STATES, 





ANNOUNCEMENT OF COMMITTEE ON 
ARRANGEMENTS. 


The Committee on Arrangements for 
the next meeting of the Roentgen Socie- 
ty of America have secured, through the 
courtesy of the Dean and Faculty of the 
University of Buffalo, the use of as much 
of its building as we may require. The 
location is central, the room ample and 
on the ground floor. The date of the 
meetings will be Sept. 1o and 11 at 
the University of Buffalo, Buffalo, N. Y. 

The following rules and regulations 
in regard to exhibits have been adopted 
by the committee: Applications for 
space should be sent as early as possible 
to R. C. Adams, Secretary, Drawer No. 
963, Buffalo, N. Y., with particulars as 
to character of exhibit and space needed. 

Exhibits may be consigned to Louis 
Staffeldt, care University of Buffalo, 
and all express and freight charges must 
be pre-paid. Owners of goods sent by 
freight who wish them transferred to 
place of meeting on arrival, must notify 
the secretary and send him the pre-paid 
bills of lading. The cartage will be at 
expense of owners. 

Exhibits are wholly at risk of owners, 
and should be unpacked and installed 
by them not later than Sept. 7. 

Alternating current 104 volts, single 
phase, 60 cycles, and direct current 110 
volts, will be available, also dark room 
for photographic purposes. A nominal 
fee for current and floor space will be 
charged proportional to amount required. 

All exhibits must be removed by 
Sept. 13. 

Epcar B. STEVENS, 
Chairman. 
RoGeER Cook ADAms, 
Sect’y., Drawer 963. 
Dr. James W. Putnam, 
Dr. ELMER E. STAarr, 
Dr. ReEnnNIcK R. Ross, 
Committee. 





ROENTGEN SOCIETY. 


The following notice, made by Pro- 
fessor Monell, Chairman of Committee 
on Standards, appeals to all persons 
whomsoever, that have any knowledge 
on this subject; and commends itself 
especially to medical men having inter- 
est in the attainment of more knowl- 
edge. Write to Dr. Monell and give 
expression on one or more of these sub- 


jects. 

COMMITTEE ON STANDARDS. 

Dear SiR: 

To promote uniformity in results and to secure 
accuracy and give legal value to the evidence of 
x-rays, it is necessary to standardize methods of 
doing the work. To this common benefit all 
x-ray experts are asked to contribute for the 
general good of the cause. You are therefore in- 
vited to write me your best suggestions on such 
of the following points as you can offer advice 
upon: 

A standard uniform nomenclature for the prin- 
cipal terms required. 

A standard form of record-blank for briefly filing 
reports and indicating all essential details of 
the exposure. 

Standard of efficiency for tubes. 

Qualities which a standard x-ray photographic 
plate should possess. 

Qualities which a standard 
screen should possess. 

Standard handle for all x-ray tubes so they will 
fit a standard tube-holder. 

Standard tube-holder to fit uniform standard 
tube-handle—adjustable, rigid, holding tube 
without vibration—and convenient for gen. 
eral use. 

Standard position of tube for correct shadow. 

Standard distance of anode from plate for stand- 
ard x-ray exposures. 

Standard exposure times for chief parts of the 
body with a standard radiance. 

Standard measure of different degrees ot x-ra- 
diance. 

Standard ‘‘skiameter."’ 

Standard x-ray examination table, adjustable for 
all parts of the body. 

Standard method of posturing each part of the 
body for a standard picture. 

Standard means of fixing parts immovably dur- 
ing a standard exposure. 

Standard complete definition of what a ‘‘stand- 
ard exposure’’ should be. (Of medico-legal 
value.) 


x-ray fluoroscope 
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Standard landmarks to be pictured in the nega- 
tive as inherent proof that a standard exposure 
was made—(a medico-legal necessity). 

Standard method of localization for both ‘‘skia- 
graphy” and ‘‘fluoroscopy,"’ which shall be the 
most practical, quick and uncomplicated. 

Standard technique for picturing correct rela- 
tion of bones and joints. 

Standard technique for picturing details of any 
kind sought. 

Standard technique for picturing contrast for 
diagnosis of soft parts. 

Standard technique for picturing the different 
calculi, vesical, renal and gall-stones. 

Standard technique for x-ray dental diagnosis. 

Standard technique for x-ray eye work. 

Standard technique for 
diagnosis. 

Standard treatment of plates to develop uniform 
results. 

A standard leaflet of brief directions which the 
physician who does not do his own developing 
can send with his plates to any fair photog- 
rapher asa ready guide to proper treatment 
of an x-ray negative to secure the picture. 

Standard technique for therapeutic administra- 
tion of x-rays with proper precautions. 

You are invited to supply any omitted detail 
which you believe should be standardized. Will 
be pleased also to have you select one or more 
features of the above list in which you have had 
special experience and make a careful report 
upon what you regard as the proper standard to 
officially adopt. 
weeks. In offering suggestions about standard 
working methods, postures, special devices, ap- 
paratus, etc., it is desirable that you send ex- 
planatory camera-photographs illustrating the 
details for comparison. 
professional co-operation in behalf of the com- 
mittee, I remain, Fraternally yours, 

S. H. MoneLt, M. D., 
Chairman of Committee on Standards, 


x-ray heart and lung 


A reply is desired in about two 


Thanking you for your 


47 West Twenty-seventh Street, 
New York City. 


DETECTING SIGNATURES BY X-RAYS. 


In the state. archives at Rome, says 
Electricity, it has been found that the 
x-rays may successfully exhibit writing 
on manuscript concealed in the old 
book covers whenever this writing is 
done in red lead, ultramarine blue, or 
cinnabar. They are being used also in 
attempts to detect forgeries of paintings 
and in efforts to discover signatures of 
old masters in paintings alleged to have 
been produced by them. 























DEPLORABLE. 





On page 45 in ‘‘Roentgen Ray in 
Spanish-American War” we find the 
following: 

‘‘The superiority of the Roentgen ray over 
other methods of locating lodged missiles is so 
great that, when available, it should be used to 
the exclusion of all others.” 

This is not new, but is recognized by 
all worthy surgeons throughout the 
world, now, aSa tenet in surgical prac- 
tice. But how is it with surgeons not 
far away? We have had reported to us 
the case of a young man who had been 
shot, the bullet entering the orbit. 
Some days after the injury the head was 
trephined and search made for the bul- 
let. The dangerous probe was used. 
The patient died. In the post-mortem 
the bullet was found to have passed 
downward and outward beneath the 
zygoma and was lodged just under the 
skin. In another case: A surgeon (?) 
used the dangerous probe about the 
neck of a patient trying to locate a 
small bullet, although he himself was 
the possessor of an x-ray apparatus. 
The operator may have had trouble 
heretofore in finding missiles after see- 
ing them with the x-ray and therefore 
returned to the dangerous probe. He 
does not use the fluorometer in his x-ray 
practice. Further: 

‘‘With the Roentgen ray at hand, the surgeon 
can locate a lodged missile at any time when 
necessity demands, and its track can be left safe- 
ly undisturbed.”’ 

Another case: A fine nail entered the 
metacarpal joint of the thumb ofa young 
lady and after much ado the surgeon (?) 
with assistants made a poor dissection 
of a large portion of the palm, and fail- 
ed ingloriously. The nail was found 
with the x-ray to be beneath a sesamoid 
bone of the thumb. Another case: A 
bullet entered the palm of a boy’s hand 
near the wrist and passed upwards. 
The surgeon (?)- used the dangerous 
probe and thinking hehad reached the 
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bullet made an ugly wound in about the 


middle third of the forearm. The x-rays 
after this cutting revealed the bullet 
in the elbow joint near the coronoid pro- 
cess. Further: 

‘‘With the probe it is possible to follow only a 
small minority of bullet tracks.” 

This is a fair specimen of what is go- 
ing on although the AMERICAN X-Ray 
JourRNAL is published in St. Louis not- 
withstanding. We acknowledge it does 
not speak well for us. 


LABORATORY OF PROFESSOR 
BOUCHARD. 








Among the researches made at the 
Laboratory of Professor Bouchard, of 
Paris, we have received a book of five 
chapters contributed by Dr. H. Gille- 
minot, embracing the following subjects: 

Chapter I. Radioscopic examination 
of the subject. Under this head we 
described two kinds of apparatus which 
are said to satisfy all the needs of the 
clinician, one being designed to examine 
the patient in the vertical position, and 
the other while lying down. 

Chapter II. Treats of the point of 
incidence in clinical radiography and is 
amply illustrated to elaborate the views 
of the author. 

Chapter III. Describes minutely the 
advanced methods of locating foreign 
bodies, with a view to exact operations 
for their removal. 

Chapter IV. Describes apparatus for 
radiographing the rhythmic movements 
of animated organs, and advances a 
method of cinemato-radiography of the 
thoracic organs. 


The article by J. Rudis-Jicinsky of 
Cedar Rapids, Iowa, entitled ‘Gall- 
stones under the x-rays,” printed in the 
AMERICAN X-Ray JourNaL, February, 
has attracted a great deal of attention 
for the reason of the clear practical 
method given ‘‘howto find the stone”. It 
is this simple way of telling how a thing 
is done that makes an article useful. 
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A STUDY OF STATIC ELECTRICAL 
APPARATUS. 





BY JOHN TOWNSEND PITKIN, M. D. 
ARTICLE NO. 1. 

From the history of electricity we 
learn that the static variety or degree of 
electrical energy was the first to be in- 
vestigated and utilized. 

That one *Otto von Guerick, the 
jocund burgomaster of Magdeburg, in 
Germany, constructed the first static 
machine, consisting of a revolving ball 
of sulphur rubbed by the hand of the 
operator. Through this invention he 
gave birth to the progenitor of all dy- 
namo and static machinery, the former 
being only a modification of the latter. 

In course of time the more simple 
forms of dynamos evolved into engines 
of power, so that they moved the levers 
and engines of industry and transporta- 
tion. By transformation of their electro- 
magnetic currents they illuminated our 
streets and buildings, supplied us with 
heat for manifold purposes and placed 
us in electrical touch with our neighbors 
and remote portions of our continent, 
even the lands beyond the sea, while 
their parentage was forgotten and static 
electricity only employed as a plaything 
or scientific curiosity. 

When men of science became aware 
that all living organisms require a given 
static electrical potential for their health, 
comfort and maintenance, and for rea- 
sons already pointed out through the 
columns of this valuable journal, that 
the ideal excitor of the Crooke’s tube 
for the production of x-radiance is static 
electricity, the scene changed and the 
static machine so long neglected, was 
taken from obscurity, improved, trans- 
formed, and has become the healer of 
diseases which baffle all other methods 
of treatment, and with its x-ray search- 
light has made the practice of surgery 
and medicine approach more nearly to 


*See Intellectual Rise in Electricity. By Benjamin. 





THE AMERICAN X-RAY JOURNAL. 





an exact science. An eminent instruct- 
or of surgery advises his students to al- 
ways carry the bones of the human fore- 
arm in their (mental) pockets. The Ley- 
den jars of the static machine should be 
similarly cherished by all x-ray workers. 

For, barring the fact that the static 
apparatus is self-exciting and capable of 
maintaining continuous activity, it is but 
a large Leyden jar of diversified con- 
struction. 

Hence, it follows, that a static gen- 
erator having two ordinary condensers 
attached, may be considered as three 
Leyden jars variously connected. 

When, as is the usual arrangement of 
the jars, their inner coats are connected 
one to each of the arms of the prime 
conductors of the static generator and 
the outer coating rests upon a wooden 
shelf or bracket, short circuits will form 
between the two jars and the jars and 
the machine proper, during functional 
activity, thereby reducing the amount 
of otherwise available current required 
to operate a Crooke’s tube placed in sim- 
ple series. The current wasted ‘will in- 
crease with the amount of resistance 
offered between the discharging rods of 
the prime conductors. Thus the loss is 
greatest when a strong current is most 
desired e, g, for the excitation of a tube 
of high vacuum and great efficieney. 
Placing a glass or porcelain dish be- 
neath the jars, very materially lessens 
the leakage, but even then, with power- 
ful generators, discharges will often take 
place between the external and internal 
coatings of the condensers or the exter- 
nal coats and other portions of the static 
apparatus (most frequently on the pos- 
itive side). The discharges may be sud- 
den or disruptive, accompanied with 
considerable noise, convective or silent, 
or a creeping of the current over the in- 
tervening glass surface may occur, when 
allowed to become dusty or covered with 
little particles of elementary carbon. 
Such discharges often disturb timid pa- 











tients undergoing examination rendering 


them unsteady. They also lessen the 
volume of current passing through the 
tube, cause the x-ray light to flicker and 
efface some of the finer details from the 
sensitized photographic surface. The 
most effectual means of arresting this 
form of electrical loss is to fill the jars 
with crude petroleum and then place 
them in a deep outside retaining vessel, 
made of glass or porcelain and filling all 
intervening space with the same oily in- 
sulator. Thus immersed, the electrical 
charge of the condensers is retained 
upon the metallic coatings and the dan- 
ger of piercing the dielectrics reduced to 
a minimum. To operate the jars as 
static transformers, the external coats 
may be electrically connected each 
other by a metallic chain the ends of 
which are dropped into the outer retain- 
ing vessel. 

Placing the outside coat of a single 
Leyden jar in contact with woodwork of 
an apartment increases the capacity of 
the condenser by enlarging the extent 
of chargeable surface. The effect is the 
same as if the external coat had been 
made greater, but when two or more 
jars are dissimilarly electrified and then 
allowed to touch the same woodwork 
their respective charges will intermin- 
gle and neutralize each other with con- 
siderable loss of energy. 

Similarly if it were possible to connect 
one side of a static machine with the 
floor of the operating room without, 
sustaining leakage from the other side, 
the capacity of the machine would be 
considerably augmented, but the imper- 
fect insulation of the average static ma- 
chine renders that practice impractica- 
ble. As it is impossible to pump elec- 


tricity from the static machine into the 
ground or from the ground into the ma- 
chine, which the expression ‘‘grounding 
of the apparatus” would imply, the em- 
ployment of this misleading expression 
should be discontinued. 


Buffalo, N. Y. 
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CORROBORATIVE EVIDENCE 
NECESSARY. 


In his admirable address, on taking 
the chair as President of the Roentgen 
Society, London, Dr. John Macintyre 
of Glasgow, after briefly stating the 
eight conclusions of the American Sur- 
gical Association on the medico-legal 
aspect of the x-rays mildly said: «It 
may here be pointed out that where 
doubt it expressed the findings of this 
or any other association may be requir- 
ed to be changed any day; they do not 
stand forall time. By way of comment 
further, we may emphasize the point 
that in every branch of science cor- 
roborative evidence from every other 
source should always be obtained; that 
every x-ray photograph does not reveal 
all that could be revealed by photogra- 
phy, and that sometimes the best re- 
sults can be only obtained where the 
surgeon combines in himself profes- 
sional knowledge with that of the ex- 
pert in x-rays.” He also calls attention 
to the fact that the Association omitted 
in their discussions the value of stereo- 
scopic observation by plate or screen. 
If Dr. Macintyre had read Dr. Kelly’s 
observation on the ‘‘lukewarmness of the 
Association on this most important sub- 
ject,” he would not have been surprised 
with the proceedings. There is another 
thought which is especially noticeable in 
one of the conclusions of the committee 
which is very commendable and charac- 
teristic of the advanced surgeons of our 
country: ‘‘That the surgeons should 
familiarize themselves with the appear- 
ances of photographs, their distortions, 
and the relative value of shadows and 
outlines, so as to be able to judge for 
themselves and not have to depend on 
the interpretation of others who may 
lack surgical knowledge necessary for a 
proper interpretation.” 





Subscribe now for THE AMERICAN 
X-Ray JOURNAL. 
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Lynn, Mass., Feb. 11, 1gor. 
Dr. Heber Robarts, 301 Chemical Build- 
ing, St. Louis, Mo. 

My Dear Sir:—In regard to the pro- 
jection of x-rays from the anode of a 
Roentgen-ray tube, in answer to your 
inquiry of Jan. 30, I would say that the 
rays are in reality projected in much 
larger amount from a spot—which is 
not a point but a perceptible area—to- 
wards which spot the cathode rays are 
thrown from the cathode. This spot 
may be considered in most cases to be 
about 1-32 to1-16 of an inch in diameter, 
though in many cases it exceeds these 
dimensions. If it were a point the defi- 
nition of the Roentgen-ray picture 
would be excellent even at very small 
distances from the tube, but it is well 
known that to get sharp pictures it is 
requisite that the distance be not too 
short, since the further away we are the 
more rays will appear to emanate from 
a point, though in reality coming from a 
disk or circle. 

While it is a fact that most of the 
rays in a well constructed tube come 
from a bombarded spot on the anode, 
it is also a fact that in no tube do all the 
Roentgen rays emanate from that spot. 
There is a scattering action and diffu- 
sion which causes other parts of the 
anode to emit rays feebly, and even the 
glass parts of the tube take part in this 
feeble emanation, The expedient ofa 
circular diaphragm, i. e., a metallic 
sheet such as a sheet of lead witha hole 
cut in it, is often resorted to, to cut off 
these extraneous rays and limit the used 
rays to those emanating from the anode 
spot (or bombarded spot) alone. This 
improves the general definition, or les- 
sons the tendency to blur. 

Roentgen rays, however, in travers- 
ing tissue or any substance more or less 
transparent to them, undergo a scatter- 
ing or diffusion, i. e., they set up second- 
ary ray emanation in the tissue itself, 
and of course this ray emanation isin all 
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directions. It is for this reason that it is 
so difficult to obtain a clear definition 
on a screen or photographic plate 
through the thicker parts of the body. 
This diffusive action may also be di- 
minished to a large extent ‘by the 
employment of diaphragms, allowing 
just such a cone of rays to pass through 
as are concerned in the particular ex- 
amination under way. This fact has 
been emphasized by Dr. F. H. Williams, 
of Boston, I believe, in some of his 
papers on the use of the x-ray in deli- 
cate examinations of the thoracic viscera. 


Very truly yours, 
E.inu THomson. 


SEEHEAR. 


Rollins, in the Electrical Review, N. 
Y. City, Feb. 2., has given an account 
of the seehear and stethoscope with 
two new features, one a sound chamber, 
the other a fluorescent screen. The 
seehear has the advantage in hearing 
the sounds in the chest of a patient 
while the organs are under inspection of 
the x-rays. In vol. 5, No. 1, July issue 
of the AMERICAN X-Ray JouRNAL, 1899, 
three pictures were given of the seechear 
by the same author. The first picture 
showed the seehear, the second picture 
showed the seehear in use by physician 
and the third showed the seehear in use. 








It is well known that within the past 
few years by the use of the Air Drill 
and the Electric Drill the cost of gold 
mining has been reduced from 50 per 
cent to go per cent; that by improved 
machinery and the chemical processes 
the extraction of gold and silver from 
the ore has also been equally reduced ; 
that all items of expense connected with 
mining have been so materially redyted 
that mining has passed from the condi- 
tion of being a mere venture to that of 
the most profitable occupations. Money 
now put into a conservative, legitimate 
mining company is not a ‘‘gamble” but 
is an investment. 





i akan ~ 





UNSOLVED PROBLEMS OF MEDICINE. 





Dr. George F. Shrady, the talented 
editor of the great New York Afedica/l 
Record, and eminent surgeon, has re- 
cently written on the ‘‘Unsolved Prob- 
lems of Medicine’’ in which he refers to 
the advantages of the x-rays and es- 
pecially mentions ‘‘that President Gar- 
field would never have died from Gui- 
teau’s bullet had the Roentgen rays 
been discovered at that time.” In writ- 
ing upon any question in medicine it is 
customary to cast aside figurative 
speech and speak at least relatively. 
I would judge, however, in this instance 
Dr. Shrady had indulged a little, for I 
take it that he had seen many articles 
on the ‘‘fallacies of the x-rays” written 
by men to the front in medicine, and 
according to precedent had the right 
and license to write upon innovations, 
though but feebly understood by them. 
Then, if he had read these articles he 
must know that the bullet shot into Presi- 
dent Garfield was deep seated, as it was 
found encysted on the splenic artery 
and near that organ. Dr. Shrady him- 
self, I believe, was one of the surgeons 
in the case. The bullet was probably 
3% inches from the surface at the near- 
est point. Now according to these 
learned writers upon the fallacies of the 
x-rays in diagnostic medicine, the sur- 
geon seeing the bullet either in subject 
or on plate would in cutting have to 
search for the bullet. Its proximity to 
vessels and nerves would have necessi- 
tated the infliction of serious injury 
groping in the dark, enough of itself to 
hazard the patient’s life. Recently one 
of the Ex-Presidents of the American 
Medical Association, under his own 
signature, wrote of the difficulty he en- 
countered in finding the bullet in a knee, 
so fallacious were the x-rays. But I am 
inclined to believe that Dr. Shrady has 
had some good information on the cor- 
rectness of the x-rays. If the doctor is 
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writing with this view in mind then he 
is correct, so far as locating the bullet 
mathematically is concerned. This is 
true. No one is honest with himself or 
with his patient who attempts to locate 
foreign matter within the body without 
having the devices and the understand- 
ing how to correct distortions. Thus 
fortified the good surgeon would have 
gone directly to the bullet soever deep 
it may have been. 





The Illinois School of Electro-Thera- 
peutics of Chicago has far exceeded the 
expectations of its incorporators. With- 
in one year their space has been doubled 
and their faculty increased. The fact 
that this is the only strictly ethical 
school of its kind for physicians should 
make it popular with the profession. 
At a recent meeting of the board of 
directors it was decided to advance the 
price of instruction after May ro, r1go1, 
except to those who matriculate prior to 
that date. This matriculation fee will 
be deducted from the price of the course 
when taken and allows such students to 
enter at any time during the year. 

Write for bulletin of information, 1301- 
2-3 Champlain Bldg., Chicago, Ills. 





Stringtown on the Pike, by John Uri 
Lloyd, is an interesting story of country 
life in Kentucky, beginning in the stirring 
times of 63. The author is especially 
successful in his portrayal of the differ- 
ent characters. The love Sammy Drew 
and Redhead bore Susie and their 
hatred for each other; the superstition, 
cunning and faithfulness of Cupe; the 
Parson’s peculiar power to force the 
confession of murder from the Colonel 
and his swift vengeance; the refusal of 
Mr. Manning to own his child and the 
result thereof; the hope for gain; the 
thirst for revenge; all of these show a 
deep insight into human nature. It is 
in short an extraordinary story of ordi- 
nary people. 
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HOW TO DIAGNOSE INTESTINAL OB- 
STRUCTION. 
BY DR. J. RUDIS-JICINSKY. 


The diagnosis of intestinal obstruction 
is nearly always one of the most difficult. 
The site of the occlusion can rarely be 
determined positively by the usual 
methods of diagnosis. A careful study 
of the case along with the different 
causes producing the affection ends 
very often negative. Prognosis in these 
cases is grave, but guided by the cause. 
Strangulations, invagination and twist- 
ing give not very favorable outlook 
always. Collapse may occur sooner 
than we might expect in such a sudden 
or gradual closure of the intestinal canal. 
But the case may be diagnosed soon 
and absolutely correct if we apply the 
x-rays in time. I have made few experi- 
ments in this line, just to see what can 
be done for those who suffer from intes- 
tinal obstruction. I have produced an 
artificial obstruction in the intestines of 
three dogs, one strangulation, one twist- 
ing and one produced by a foreign body 
not opaque to the x-rays. In all the 
cases the exact condition of affairs could 
be made out in three hours with the 
help of the x-ray. 1 gave for the pur- 
pose of diagnosis to each dog a pill, 
which after elapse of few hours could be 
seen on the plate of the fluoroscope and 
traced gradually to the point of the 
obstruction in the intestine. It was 
not necessary to take a skiagraph. The 
diagnosis in each case was verified. 
Encouraged by these results I have tried 
the pill myself just to see if it will pass 
freely, being not affected by the juices 
of digestion. It passed in two hours 
without any discomfort to me. The pill 
is prepared specially. Take a gelatine 
capsule No. 3, put a No. 4 shot into the 
same, close the capsule and cover the 
whole surface with a smooth layer of 
dental gutapercha, which must be ap- 
plied warm, certainly. This way you 
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will get a nice pill, which may be easily 
swallowed and the gastric juice can not 
act upon it. The shot being opaque to 
the x-ray will show plainly and may 
give you the direction in which the 
strangulation took place. Such a diag- 
nosis is correct and may solve the prob- 
lem of immediate operation, if necessary. 
I made few skiagraphs in succession, 
tracing the pill in my own body, and I 
assure you the procedure itself was very 
interesting. 
Cedar Rapids, Iowa. 





Lambert Pharmacal Co. has recently 
printed a brochure on the medical and 
surgical experience of the South Afri- 
can War, which was addressed to the 
Toronto Clinical Society and Cana- 
dian Medical Association, by Lieut.- 
Colonel G. Sterling Kyerson, M.D. The 
subject is an interesting one to physi- 
cians and the contents exceedingly in- 
structive. A review of the nature of 
diseases which prevail in that country 
and a comparative mortality from the 
same nature of disease in other wars 
in other countries is given. This same 
attention is paid to the surgical aspect 
of the war. It appears from the tables 
that more doctors are now needed in 
war than surgeons, which is contrary to 
all previous wars. This seems strange 
in the light of modern ingenuity being 
liberally paid for inventions to more 
effectually injure and destroy human 
life. Some explanation for this great 
change may be made in diagnostic 
medicine furnished by the x-rays. 





The Aristos Gold Mining and Milling 
Company give for reference the First 
National Bank of Denver and the firm 
of Patterson, Richardson & Hawkins, 
the company’s counselors. . Mr. Patter- 
son is the newly elected U. S. Senator 
from Colorado. He has been Mr. 
Lamb’s attorney for over twenty years. 
Mr. Lamb is president of the company. 
Read the advertisement in this issue. 
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THE CROSSING OF X-RAYS. 


In answer to an inquiry upon this 
subject, Professor Thomson very kind- 
ly gives the following: 

If you will notice the shadows cast by 
the sun, which is not asingle point but 
a disk of light, you will find that the 
shadows are only sharp when the sur- 
face upon which the shadow is cast is 
near to the object, in fact a shadow cast 
in sunlight by a small object (like a 
small shot) very soon disappears, and 
this is owing to the crossing of the rays 
from the different points of the sun 
around the edge of the object, and since 
these rays move in straight lines the 
edge of the object becomes, as it were, 
the pivotal point for the rays. 

There is also anotheraction in case 
of sunlight, which is absent in Roentgen 
rays, i.e., diffraction, which tends to 
bend the rays around the edge of the 
object. For sharp shadows formed by 
Roentgen rays the tube should be as 
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far from the object as possible, and the 
object should be as near to the screen 
or photographic plate as possible. 


Classify and preserve literary notes, newspaper wae 
clippings, magazine articles, illustrations, and 
fg reading references on thousands oftopics. Every 
mitemofinformation referred to as readily as a 
wordin thedictionary. Stands on an ordinary 
book-shelf, table or desk. Resemblesa set offine 
imperial volumes. Attractive appearance. Ex-i@ 
tremely useful. Low ia price. Indispensable. 
Send for illustrated circular. Agents wanted. 
The Educational Specialty Co., 


184 Jefferson Ave. Detroit. Mich. 

















Creat Reduction 


IN PRICE OF 
HICH CRADE 
RAY and 

X §fXtic MACHINES, 
CALVANIC, Portable, Dry Cell, 
FARADIC ; 
cComuination Batteries, 

Cabinets, Wall and Table Plates, 
Switchboards, Cautery and Illumin- 

ation Batteries, Rheostats, Meters 


and Electrodes. 


Our new Catalogue No.8 will be sent 
free on application. 


Electro-Medical Mfg. Co. 





350 Dearborn St., CHICAGO, ILL. 











The National College of Electro-Therapeutics. 


The oldest College in the United States devoted exclusively to Electro-Therapeutics. Ten instructors. 
A thorough practical COURSE of INSTRUCTION by MAIL to those who can not come here. Diplomas 
granted when competent. Degree conferred. Write for 6th Annual Announcement, and free sample copy 
of “The Electro-Therapeutist.” Address 


Nos. 2, 10 Collins Block, Lima, O. 


 SELF-HYPNOTIC. HEALING. 


Auto or seli-hypnotic sleep is practical. It can 
be induced almost instantly in nearly all persons. 
The awakening period is under hour own control 
and in a secontilary manner diseases succumb to the 
will, and bad habits yield to normal conditions. 
Anyone can induce this sleep in themselves, con- 
trol the hour of awakenfng, solve problems and 





H. L. BENNETT, M. D., M.E., Secretary. _ 


questions. These facts are known to all the stu- 
dents of mental philosophy and taughtin all col- 
leges today. Our system is to make these things 
pracical for use at any desires time or place. This 
is our MENTAL VISION LESSON sent to anyone for 10 
cents and will enable him to do the abobe without 
inrther charge. 
Dept. 10. 
McCook, Nebraska. 


ProF. R. E* DUTTON. 
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Electro-Therapeutic 
Manufacturing Co. 


CALVANIC, FARADIC AND CAUTERY BAT- 
TERIES, CABINET, WALL AND TABLE 
SWITCH BOARDS, ELECTRIC BATH OUTFITS. 


Manufacturers of the 


Patee Static Machine 


(PATENTED.) 
For X-Ray and Therapeutic Uses. 





<n 
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Principal features in the construction of the machine are: The placing of insulating rubber bands 
around the edges of the stationary and revolving plates, thereby preventing the leakage and delivering to 
the prime conductors a current greater in quantity than other machines. The making of the equalizing 
rods, movable within an angle of 60 degrees enables the machine to be started quickly and easily, dispens- 
ing with the need of a smaller machine as a charger 


HIGH CLASS COODPS--CLOSE PRICES. 
26 W. Maryland, . - INDIANAPOLIS, IND. 


X-RAY APPARATUS 


Direct or Alternating Currents, 


All insulated in oil and of the best 
workmanship. 


CROOKE’S TUBES for coils or static 
machines. Special types for 
ELECTROLYTIC INTERRUPTERS. 








FLUOROSCOPES with screens made 
of the best materials and all sizes. 


DEWAR BULBS for Liquid Air é 
are now supplied with Speciul Silver 
Coating, preventing heat radiation. 





Send for Catalogue to 
R-6 X-Ray Tube. 


Edison Decorative and Miniature Lamp Department, 


GENERAL ELECTRIC COMPANY, HARRISON, N. J. 
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Avoided with our new 
Tro ul ble WITH Production Point Tube 


that Supplies Steady 


Fluorescence. Time of 
Cr ookes Tub es Exposure Shortened. 


Truax, Greene & Co.’s 
Improved German Tube. 








No. 1, Regular Size, $12.00 
No. 2, Large, 15.00 


No. 3, Extra Large, 20.00 





The introduction of this Tube into X-Ray work marks a still further advance 
in the perfection of this science. Operators have long sought a tube that would 
yield a steady fluorescence. It perfectly supplies a steady light, that by proper 
adjustment may be increased to a brilliant glow, thus affording any degree of pen- 
etration desired. It may be used with either Static Machines or Coils. 


send for Full Particulars. 


Truax, Greene & Co., ?? sunt" 


FRISCHS MEDICATED 


Bath Cabinet. 


GEORGE FRISCH, 


414 N. Eighth Street, ST. LOUIS, MO. 
Cabinets for $3.50 to $10.00. 





(Trade Mark.) 


This cabinet is made with one thickness of goods. One side is rubber-lined; this is placed on 
the inside of the bath so it can be easily cleaned. The cabinet has two topcurtains which can 
be dropped down on the side, one at a time, to gradually cool off after the bath. Dimensions 
of the cabinet, height 42 inches, length 32 inches, width 30 inches, with steel frame and door. 
It folds into a twoinch space and weighs 10 pounds complete when delivered, including 
heater, instructions and formulas for different baths. The heater is the most perfect in use; it 
has no packing, and no wire screens to wear, rust or burn out. It is the simplest and holds 
tire until alcohol is completely used. It is the only heater with center draft and perfect com- 
bustion. This bath absolutely cures colds, clears the skin, reduces obesity, cures rheuma- 
tism, lagrippe, woman’s troubles, sleeplessness, neuralgia, dropsy, weakness, and all diseases 
of the nerves and blood, as well as kidney, urinary and skin troubles. All symptoms of la- 
grippe, pneumonia, fevers, throat and lung troubles are positively broken up and eradicated 
from the system in one night at a cost of about 3 cents per bath. Head and face steaming 
attachment if desired 50 cents. 

Special rates to physicians. Send for further information. 
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THE PARK HOTEL---BUFFALO, 


rected on account of the Pan-American Exposition, is one of the best 

hotels in the city of Buffalo. It is absolutely fire-proof and is first-class 
in all its appointments. The location just opposite the Delaware Avenue en- 
trance to the Exposition, and adjoining the beautiful Delaware Park is un- 
surpassed. Cuisine is unexcelled. 























This hotel has been selected as the official headquarters of the annual meeting of the 
Roentgen Society to be held in September, and members are invited to address Mr. F. E 
Schenck, the manager, for reservations and any information 


The Editor of this publication takes pleasure in recommending the Park Hotel ; 











A Strong Endorsement. 


In our modest endeavors to supplant the thor- 
oughly unsanitary and most harmful habit of 
wearing wool next the skin by a change to a 
clean white and porous linen undergarment, 
we have frequent occasion to render sincere 
thanks to members of the Medical Profession 
for their kind and outspoken support. 

We are justly proud of the following endorsement, contained in 
an editorial of the Journal of Tuberculosis, by DR. KARL 
VON RUCK, Asheville, N. C i 
««....my efforts to improve the nutrition and function of the ain in my 

phthisical patients have been materially aided by the use of Deimel Linen- 

Mesh Underwear, and in some instances such efforts proved fully effective 

only after its adoption.” 








All genuine Dr. Deimel Underwear bear our Trade- Mark. : i 
Sample Pieces and Literature Free by Addressing 


The Deimel Linen-Mesh System Co. 


491 BROADWAY, NEW YORK. 


San Francisco, Cal., Washington, D. C., Montreal, Can., London, E. C., 
111 Montgomery St. 728 15th St., N. W. 2202 St. Catharine St. 10-12 Broad St 








The well-known manufacturers of Surgical Dressings” and Supplies, J. Elwood Lee Co., Consho- 
hocken, Pa., have the exclusive manufacture and sale of Surgical Dressings, Supporters, ‘and Sus- 
pensories made of Dr. Deime!l Linen-Mesh. 


























ADVERTISF MENTS. 


Doctors Prescribe 


















| Nature’s Own Cure 


For RHEUMATISM, KIDNEY, BLOOD, SKIN and 
NERVOUS DISEASES. 





Doctor! 


The Magno-Mud Cure and Lithia Water Baths are yours to prescribe like any other 
Therapeutic agent. Send your patientsto us. We will take the best of care of them, and return them 
to you—STILL YOUR PATIENTS. 


Exceptional Results: 


It is a strong statement, but we believe that not one of the thousands treated, but feels that the in- 

vestment of time and money was well made. Many are cured, that had been considered incurable. 

Ordinary cases get quick and permanent relie?. All medical practitioners who have visited us them- 
4 selves, or sent us their patients, are our most enthusiastic endorsers. 





Investigate for Yourself, Doctor. 


Come and see us! THE MAGNO-MUD CuURE is only 120 miles from Chicago and 211 from St. Louis, near 
i Attica, Ind., at the junction oi the C. & E. I.,and Wabash Railroads. Doctor, submit diagnosis, and 
we will co-operate with you, guarding your professional interests in a way not found in any similar 
institution in this country. Shall we mail souvenir booklet illustrating the details of the treatment? 
Write us. 





HN. L.. KRAMER, General Manager. 


INDIANA MINERAL SPRINGS, - INDIANA. 
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Special Premiums. 


The American X-Ray Publishing Co. will give to each cash subscriber to the 
AMERICAN X-RAY JOURNAL one of the following offers, to be 
in force from the 2oth of April, 1901, till further notice : 
FIRST OFFER. 
Fine gold diamond point fountain pen, Worth $2.50 


a 





& RIDUMORONO . 000 cc cccccscccecececes WOE 1.60 
3 5° 

SECOND OFFER. 
1 Stylographic pen.................... Worth $1.00 
1 Albumoscope.......... ..++» Worth 1.00 


— 


Package, six viele kengueee rendons. Worth 2.00 


















4.00 
THIRD OFFER. 
1 Hypodermic sy seine in leather case, 
7s needles, etc. stashenenseuneces San 
4 1 Fever uhermemater ee lower vest 
we ED 05.00 k000506000c060000000e0 CE Ban 
ai 1 Stylographic pen.................... Worth 1.00 
\ 
% 4.00 
eo FOURTH OFFER. 
“a t Twin-bulb, half minute fever thermom- 
aa eter chain and fastener..... ...... Worth $2.50 
= 1 Urinometer...... betsscotinsscs. Ee aan 
farm | 1A BCof the %-tlage.. socnsscce DE 698 
me ’ 
(e 4.25 
hq FIFTH OFFER. 
my t Phenomenon of the Anode and Cathode Worth $2.00 
© t Vol. the X-Rays of the Invisible...... Worth 75 
, S Wa GD Feces cocsasesccccececss EE BR 
\ 3-75 


SIXTH OFFER FOR TWO SUBSCRIBERS. 


Manual of Static Electricity in X-Ray 
and Therapeutic Uses.............. Worth $6.00 


— 


ey Hm BCL 





Ps aT) 


ation inclose postage. Checks not accepted, unless 


. 

8s 
we BE 
4 


15 cents is added for exchange. 


; a 73 
— 


Address 


American X-Ray Publishing Co., * x0""* 








These goods are all delivered postpaid. When writing for inform- 
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PREMIUM OFFER. 


The American X-Ray Publishing Company 
Offers to all yearly cash subscribers to THE AMERICAN X-RAY JOURNAL 
the following named Books prepaid: 


































Foreign Postage on books not prepaid. Remit by draft or postoffice order. St. Louis banks 
charge on all checks 15c exchange, except those from New York and Chicago. 


‘‘Manual of Static Electricity in X-Ray and Therapeutic Uses,” Monell. $6.00. 
With The American X-Ray Journal, $7.50, 
‘‘The Treatment of Diseases by Electric Currents.’’ Monell. $7.50. 
With The American X-Ray Journal, $9.00. 
“‘The X-Rays.” Kolle. $1.00. 
With The American X-Ray Journal, $2.50, 
‘‘Epitome of the History of Medicine.”” Park. $2.50. 
With The American X-Ray Journal, $4.00. 
“A, B, C, of the X-Rays.’’ Meadowcroft. 75c. 
With The American X-Ray Journal, $2.50. 
‘‘The X-Ray or Photography of the Invisible.’”” Morton. 75c. 
With The American X-Ray Journal, $2.50. 
‘‘Roentgen Rays and Phenomena of the Anode and Cathode.” $1.50. 
With The American X-Ray Jou rnal, $3.00 
‘‘Cataphoresis, or Electric Medicamental Diffusion.’” Morton. $5.00. 
With The American X-Ray Journal, $6.50. 
‘‘Electricity in the Diagnosis and Treatment of Diseases of the Nose, Throat, and 
Ear.”’ Scheppegrell. $4.50. 
With The American X-Ray Journal, $6.00. 
‘‘Practical Application of Dynamo Electric Machinery.’’ Weiner. $2.50. 
With The American X-Ray Journal, $4.00. 
‘‘Conservative Gynecology and Electro-Therapeutics.”” Massey. $3.50. 
With The American X-Ray Journal, $5.00 
These books are new and include all that is known upon the subject of the X-Rays, Electro-Therapy 
and the science of Cataphoresis. 
The absolute necessity ior some of these books to be read by every physician, who regards himseli as 
such, has induced the American X-Ray Publishing Company to make the above liberal offer. 
Remit by drait or postofficeorder. St. Louis banks charge on all checks 15c exchange, 
except those from New York and Chicago. Address 


THE AMERICAN X-RAY PUBLISHINC CO., 


Sulte 30! Chemical Building, ST. LOUIS, MO. 


ILLINOIS SCHOOL OF ELECTRO-TARRAPEUTICS 


INCORPORATED. 


OFFICERS: C. S. NEISWANGER, Ph. G. M. D., Pres. EMIL H. GRUBBE, M. D., Vice-Pres. A. B. Slater, 
Sec’y and Treasurer. 
FACULTY: 


FRANKLIN H. MARTIN, M. D., Electricity in Gynecology. 

W. FRANKLIN COLEMAN, M. D., M. R. C. S. (Eng.) Electricity in Diseases of the Eye. 

ALBERT H. ANDREWS, M. D., Ear, Nose and Throat. 

Cc. 8. NEISWANGER, Ph. G., M. D., General Electro-Therapeutics. : 

EMIL H. GRUBBE, M. D., Electro-Physics Radiography and X-Ray Diagnosis. 

MAY CUSHMAN RICE, M. D., Demonstrator of Epilation and Minor Electrolytic Work. 

This School is for physicians and is equipped with the most modern-up-to-date apparatus. All the 
rudimentary physics will be profusely illustrated and made plain even to the uninitiated in electro-ther- 
apy. No mail course wil) be given and no degrees will be conferred, but a handsome engraved certificate 
ol attendance can be obtained if desired aiter the completion of a course. The courses will be of two 
weeks’ duration and consist of both clinical and didactic instructions. A two weeks’ course will make 
you self-dependent. Write for further information, terms and printed matter. 


ILLINOIS SCHOOL OF ELECTRO-THERAPEUTICS, 1301-2-3 Champlain B’ldg, Chicago, 111. 
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Electro-Medical and 
Electro-Surgical Instruments 


MANUFACTURED BY 


Walle & Bartlett Manmfactaring Co, 


108 East Twenty-Third Street, New York. 


Ee ( j 
The Ranney Wimshurst Holtz Static Machine 


Is the most powerfnl made, therefore, 
for X-Ray Examinations and for a wide 
range of therapeutic effect, it stands 


UNEQUALLED. 
Our experience of over fifteen 
years in Static Machine Con- 
struction is your gain. 


USED IN THE College of Physicians and Surgeons, Society 
of the New York Hospital; Pust. Grad. Med. 
School and Hosp. Battle Creek Sanitarium, 
and by more Physicians, Hospitals and Sani- 
tariums than all others. 
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The Aristos 
Gold Mining Co. 


(2 
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Owning Big Horn Mountain Tunnel and Veneta Vein, 200 
Acres Situated on the Western Slope of Pike's Peak, 
in the Famous Cripple Creek Gold Mining District. 


The Safest Offer Ever Made to Investors. 


100,000 Shares Preferred Stock at 25c. per Share. 





It is printed on each Certificate that subscribers to the above Preferred Shares will be en- 
titled to receive in Dividends the full amount of money invested, before other Stockholders re- 
ceive any returns, signed by the President of the Company. 


This District Produced More Gold in 1900 than Any Other in the United States. 


This property consists of 3,000 by 3,000 feet, or 200 acres of _ land. The mine has been worked. 
The feature of this mine is the Veneta Vein, 30 to 40 feet in width, and is certainly one of the strong- 
est veins in this famous district. There are some fifteen openings on this vein, the ore from which, 
assaysin gold from $12 to $100 per ton. The property is advantageously located for development 
by tunnel, which will make it possible to produce an enormous amount of ore daily, the quantity 
varying from 200 to 500 tons per day. The development by tunneling is the most economical and ad- 


At a distance of 800 feet the /wnne/ will intersect the Veneta Vein at a depth of about 680 
feet, and will also intersect several other veins. The /sme/ will cut the Big Horn Mountain 
2100 feet deep, and will give this Company 2,000,000 tons of ore, worth over $20 per ton. 


The new railroad, now practically comaieees from Colorado Springs, called the Colorado Springs 
and Cripple Creek road, passes within 2, feet of this tunnel. 

Adjoining this property is the Colorado Springs TUNNEL Company. In this property, at a depth 
of 400 feet, the Veneta Vein wascut. At this point the vein was fully 20 feetin width, and its value 
from $20 to $1,000 per ton. 

There are already in operation mills and smelters sufficient to treat the output of this property, 
which gives at once cash returns. 


Capital Stock, $1,000,000. Par Value, $1.00 per Share. 
100,000 Shares Preferred Stock at 25c. per Share. 


In buying this Stock the purchaser owns a direct title in the Company's property. This 
Company offors you no watered stock, but a legitimate high-grade gold mining investment in 
the Cripple Creek District. 

The above offer of Preferred Dividends is an assurance of early returns. After additional 
machinery is erected, this property will be earning dividends almost equal to its Capital Stock 











MAKE ALL CHECKS AND MONEY ORDERS PAYABLE TO 


THE ARISTOS GOLD MINING COMPANY, 


411 Cooper Building, DENVER, COL. 
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50 Per Cent. Discount 


Is an alluring bait and often catches the unwary. No one can 
afford to give you a dollar for fifty cents, and you would look 
upon such a proposition with suspicion. When you are offered 
a Static Machine represented to be worth $300 for $150, it 
should set you thinking. t 





THE MORTON-WIMSHURST | 
HOLTZ INFLUENCE MACHINE 


SELLS ON ITS MERIT, 
And the Price Represents its True Value. 





Van Houten & Tel en | Broeck, | 


300 Fourth Avenue, - - NEW iYORK. 
Motabiianed. 1870. 
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HAVE SUCH GREAT / | 
GENERATING CAPACITY: | | 


RV.WAGNERE CO. B 


308 DEARBORN ST°: sae 
CHICAGO A BEAUTY. 
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LISTERINE. 


The word Listerine assures to the Medical profession a non-poisonous 
antiseptic of well proven efficacy; uniform and definite in preparation, and 
having a wide field of usefulness. 

On account of its absolute safety, Listerine is well adapted to internal 
use and to the treatment of Catarrhal Conditions of the mucous surfaces. 

Literature describing the best methods for 
using LISTERINE in the 


Treatment of Diseases of the Respiratory System 


will be mailed to your address on application. 





We beg to announce that, in addition to the 14-oz. bottle, in which Lis. 
terine is offered to the trade, the pharmacist can now supply a smaller pack- 
age, containing 3 fluid ounces, which is put up for the convenience of prac- 
titioners who prefer, upon certain occasions, to prescribe articles of estab- 
lished merit in the Original Package, under the seal and guarantee of the 
manufacturer. 


Lambert Pharmacal Co., 
ST.LOUIS. 





Cramer's X-Ray Plates, 


SPECIALLY MADE FOR 


X-Ray Work and Radiography. 


Used extensively by Physicians and all 
X-Ray Makers. 





Manufactured by 


G. CRAMER DRY PLATE CO., 


ST. LOUIS, MO. 


NEW YORK, CHICAGO, SAN FRANCISCO, 


32 East Tenth St. 








Room 705, Cable Building. Room 38, 819 Market Street. 
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